
19 

Europaisches  Patentamt 

European  Patent  Office 

Office  europeen  des  brevets ©  Publication  number:  0  540   331  A 2  

12 EUROPEAN  PATENT  A P P L I C A T I O N  

@  Application  number:  92309917.0 

(22)  Date  of  filing  :  29.10.92 

(6)  Int.  CI.5:  G02F  1 /015  

(§)  Priority:  31.10.91  JP  286142/91 

(43)  Date  of  publication  of  application  : 
05.05.93  Bulletin  93/18 

@  Designated  Contracting  States  : 
DE  FR  GB 

@  Applicant  :  FUJITSU  LIMITED 
1015,  Kamikodanaka  Nakahara-ku 
Kawasaki-shi  Kanagawa  211  (JP) 

(72)  Inventor  :  Onishi,  Masaru,  c/o  FUJITSU 
LIMITED 
1015,  Kamikodanaka,  Nakahara-ku 
Kawasaki-shi,  Kanagawa  211  (JP) 
Inventor  :  Suzuki,  Kazuhiro,  c/o  FUJITSU 
LIMITED 
1015,  Kamikodanaka,  Nakahara-ku 
Kawasaki-shi,  Kanagawa  211  (JP) 

(74)  Representative  :  Godsill,  John  Kenneth  et  al 
Haseltine  Lake  &  Co.  Hazlitt  House  28 
Southampton  Buildings  Chancery  Lane 
London  WC2A  1AT  (GB) 

@)  Electric  field  absorption  light  modulation  driving  apparatus  and  method. 

CM 
<  

CO 
CO 
o  
If) 

LU 

(57)  An  electric  field  absorption  light  modulation 
unit  (3)  includes  a  light  emission  device  (1)  for 
emitting  light  and  a  modulation  device  (2)  for 
varying  a  light  transmittance  thereof  of  light 
applied  by  the  light  emission  device  (1)  so  as  to 
provide  the  light  as  a  result  of  modifying  there- 
of.  A  driving  signal  generating  unit  (10  and  11) 
coupled  with  the  electric  field  absorption  light 
modulation  unit  (1)  generates  a  driving  signal  to 
be  applied  to  the  modulation  device  (2)  from  an 
input  information  signal  by  making  the  modu- 
lation  device  (2)  vary  the  light  transmittance 
thereof,  and  the  driving  signal  generating  unit 
(10  and  11)  provides  the  driving  signal  so  that 
the  driving  signal  in  a  fluctuation  range  in  which 
an  undesirable  level  fluctuation  may  be  present, 
corresponds  to  a  constant  working  range  of  the 
modulation  device  (2),  the  light  transmittance 
thereof  staying  at  a  constant  value  in  the  con- 
stant  working  range.  ̂ 8 
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BACKGROUND  OF  THE  INVENTION 

The  present  invention  relates  to  an  electric  field 
absorption  light  modulation  driving  apparatus  and 
method.  Very  fast  information  transmission  and  infor- 
mation  transmission  over  a  long  distance  are  impor- 
tant  objects  achieved  by  a  current  optical  communi- 
cation  system.  For  this  purpose,  an  external  modula- 
tion  method  instead  of  a  direct  modulation  method, 
which  may  cause,  for  example,  charping  phenomena 
occurring  in  a  distributed  feedback  laser,  required.  An 
electric  field  absorption  light  modulation  device  (this 
is  referred  to  as  "EAM"  hereinafter)  is  one  such  meth- 
od  fulfilling  the  requirement.  An  EAM  constructed 
with  an  integrated  light  emission  source  is  expected 
to  bring  about  miniaturization  and  high  performance 
in  an  apparatus  relevant  to  the  system. 

The  composition  of  an  EAM  driving  apparatus  of 
a  related  art  is  described  below  with  reference  to 
FIGS.1A  through  1C.  The  EAM  driving  apparatus 
comprises  a  laser  diode  device  (this  is  referred  to  as 
"LD  device"  hereinafter)  1,  a  modulation  device  2, 
EAM  3,  a  reference  voltage  terminal  4,  a  bias  terminal 
5,  and  a  driving  terminal  6.  The  LD  device  1  provides 
a  LD  device  output  7  to  the  modulation  device  2,  and 
the  modulation  device  2  provides  a  modulation  de- 
vice  output  8. 

An  input-output  characteristic  of  the  modulation 
device  2  is  described  below  with  reference  to  FIGS.2A 
through  2C.  As  is  apparent  from  a  curve  (C)  of 
FIG.2A,  the  light  transmittance  is  approximately  100 
%  when  the  absolute  value  of  the  driving  voltage 
(negative  voltage)  applied  to  the  terminal  6  is  zero  (0) 
(point  (C1  )),  most  of  I  ig  ht  of  t  he  LD  device  output  1  ap- 
plied  to  the  modulation  device  2  thus  appearing  as 
modulation  device  output  8  without  being  reduced. 
The  LD  device  output  7  begins  to  be  absorbed  by  the 
modulation  device  2  at  the  point  (C2)  wherein  the  ab- 
solute  value  of  the  negative  driving  voltage  begins  to 
increase.  Finally  all  of  the  LD  device  output  7  is  ab- 
sorbed  by  the  modulation  device  2  so  that  the  mod- 
ulation  device  output  8  is  zero(  0  ),  that  is,  the  light  is 
off,  at  the  point  (C3)  when  the  absolute  value  of  the 
negative  driving  voltage  becomes  equal  to  a  prede- 
termined  value. 

Therefore,  an  electrical  driving  waveform(  in  the 
negative  driving  voltage  applied  to  the  modulation  de- 
vice  2  )  such  as  shown  in  FIG.2B  results  in  an  optical 
output  waveform  (in  the  modulation  device  output  8) 
such  as  shown  in  FIG.2C  in  a  case  where  the  LD  de- 
vice  output  7  supplied  to  the  modulation  device  2  is 
kept  at  a  constant  value. 

There  may  be  a  case  where  the  driving  voltage 
applied  to  the  modulation  device  2  fluctuates  in  a 
range  a  delta-VH  at  the  upper  voltage  (that  is,  small 
absolute  value  of  a  negative  voltage)  part  of  the  driv- 
ing  waveform  shown  FIG.3B.  Such  fluctuation  may 
occur  because  of,  for  example,  the  high  harmonics 

present  in  such  a  pulse  wave.  In  the  above  mentioned 
case,  the  optical  output  (modulation  device  output  8) 
fluctuates  in  the  range  delta-PH  in  the  upper  part  of 
the  optical  output  waveform  shown  in  FIG.3C.  Espe- 

5  cially,  as  is  shown  in  the  curve  (C),  since  the  inclina- 
tion  of  the  curve  (C)  is  sharp,  the  variation  of  the  driv- 
ing  voltage  is  relatively  amplified  as  a  result  of  being 
converted  into  an  optical  output,  in  the  upper  part 
(C4).  Thus,  being  degradation  occurs  such  as  when 

10  a  slight  amount  of  ringing  in  an  electrical  driving  wa- 
veform  results  in  much  noise  appearing  in  the  upper 
part  of  the  optical  output.  This  results  in  a  degradation 
of  parameters  such  as  optical  receiver  code-error  rate 
and  optical  waveform. 

15  Therefore,  in  a  long-distance  optical  transmission 
system,  the  EAM  driving  apparatus  in  the  related  art 
has  a  problem  in  that  it  is  not  possible  to  utilize  the 
advantages  of  an  optical  fiber  transmission  line  suf- 
ficiently,  which  advantages  are  obtained  as  a  result 

20  of  its  low-loss  and  wide-frequency-range  characteris- 
tics. 

SUMMARY  OF  THE  INVENTION 

25  Ageneral  object  of  the  present  invention  is  to  pro- 
vide  EAM  driving  apparatus  and  method  wherein  the 
above  mentioned  problem  occurring  in  the  related  art 
is  eliminated.  Aparticular  object  of  the  present  inven- 
tion  is  to  provide  an  EAM  driving  apparatus  and  meth- 

30  od  wherein  signal  fluctuation  present  in  an  input  infor- 
mation  signal  does  not  result  in  noise  in  the  optical 
output  of  the  modulation  device  of  the  EAM. 

Toachieve  these  objects,  an  electricfield  absorp- 
tion  light  modulation  driving  apparatus  according  to 

35  the  present  invention  comprises: 
an  electric  field  absorption  light  modulation 

unit  comprising  a  light  emission  device  for  emitting 
light  and  a  modulation  device  for  varying  a  light  trans- 
mittance  thereof  of  light  applied  by  said  light  emission 

40  device  so  as  to  provide  said  light  as  a  result  of  modi- 
fying  thereof;  and 

driving  signal  generating  means  coupled  with 
said  electric  field  absorption  light  modulation  unit  for 
generating  a  driving  signal  to  be  applied  to  said  mod- 

45  ulation  device  from  an  input  information  signal  by 
making  said  modulation  device  vary  said  light  trans- 
mittance  thereof,  said  driving  signal  generating 
means  providing  said  driving  signal  so  that  said  driv- 
ing  signal  in  a  fluctuation  range  in  which  an  undesir- 

50  able  level  fluctuation  may  be  present,  corresponds  to 
a  constant  working  range  of  said  modulation  device, 
said  light  transmittance  thereof  staying  at  a  constant 
value  in  said  constant  working  range. 

In  the  above  mentioned  configuration,  said  driv- 
55  ing  signal  in  a  fluctuation  range  in  which  an  undesir- 

able  level  fluctuation  may  be  present,  corresponds  to 
a  constant  working  range  of  said  modulation  device, 
said  light  transmittance  thereof  staying  at  a  constant 

2 
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value  in  said  constant  working  range.  Thus,  the  un- 
desirable  fluctuation  present  in  the  input  information 
signal  does  not  result  in  any  noise  appearing  at  the 
optical  output.  Therefore,  for  a  long-distance  optical 
transmission  system,  for  example  in  an  EAM  driving 
apparatus  using  the  above  mentioned  electric  field 
light  absorption  modulation  driving  apparatus  or 
method,  it  is  possible  to  utilize  the  advantage  of  an 
optical  fiber  transmission  line  sufficiently,  which  ad- 
vantages  are  obtained  as  a  result  of  low-loss  and 
wide-frequency-range  characteristics. 

Other  objects  and  further  features  of  the  present 
invention  will  be  more  apparentfrom  the  following  de- 
tailed  description  when  read  in  conjunction  with  the 
accompanying  drawings. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

FIGS.1A  through  1C  show  diagrams  of  an  EAM 
driving  apparatus  of  the  related  art  and  relevant 
waveforms; 
FIGS.2A  through  2C  show  diagrams  of  input-out- 
put  characteristics  of  a  modulation  device  in  the 
related  art  and  relevant  waveforms; 
FIGS.3A  through  3C  show  diagrams  of  input-out- 
put  characteristics  of  a  modulation  device  in  the 
related  art  and  relevant  waveforms  including  an 
undesirable  fluctuation; 
FIGS.4A  through  4D  show  diagrams  of  the  prin- 
ciple  illustration  for  an  EAM  driving  apparatus  of 
one  embodiment  according  to  the  present  inven- 
tion  and  relevant  waveforms; 
FIGS.5A  through  5C  show  diagrams  of  input-out- 
put  characteristics  of  a  modulation  device  in  the 
EAM  driving  apparatus  of  one  embodiment  ac- 
cording  to  the  present  invention  and  relevant  wa- 
veforms;  and 
FIGS.6A  through  6D  show  diagrams  of  an  EAM 
driving  apparatus  of  one  embodiment  according 
to  the  present  invention  and  relevant  waveforms. 

DESCRIPTION  OF  THE  PREFERRED 
EMBODIMENT 

A  principle  of  an  EAM  driving  apparatus  of  one 
embodiment  of  an  electrical  field  absorption  light 
modulation  driving  apparatus  and  method  according 
to  the  present  invention  is  described  below  with  ref- 
erence  to  FIGS.4A  through  4D.  The  configuration 
shown  in  FIG.4A  resulted  from  modifying  the  config- 
uration  shown  in  FIG.1  A.  That  is,  an  amplifying  device 
10  and  modifying  device  11  are  added.  Thus  the  de- 
scription  of  those  parts  in  the  configuration  in  FIG.4A 
which  correspond  to  the  parts  in  FIG.1A  is  omitted, 
and  the  same  numbers  as  those  used  for  the  parts  in 
FIG.1A  are  given  to  the  corresponding  parts  in 
FIG.4A. 

A  predetermined  voltage  is  applied  to  a  terminal 

4  of  the  EAM  3  so  that  the  predetermined  voltage  is 
applied  to  the  cathodes  of  both  the  LD  device  1  and 
the  modulation  device  2,  and  a  predetermined  elec- 
tric  current  lB  is  supplied  to  the  anode  of  the  LD  device 

5  1  via  a  terminal  5  of  the  EAM  3  so  that  the  LD  device 
I  emits  a  constant  light  quantity,  as  shown  in  FIG.4A. 
Further,  the  anode  of  the  modulation  device  2  is  con- 
nected  to  the  output  terminal  of  the  modifying  device 
II  via  a  terminal  6  of  the  EAM  3,  and  the  input  termi- 

10  nalofthe  modifying  device  11  is  connected  to  the  out- 
put  terminal  of  the  amplifying  device. 

The  modifying  device  11  or  both  the  amplifying 
device  and  the  modifying  device  11  acts  or  act  as  a 
driving  signal  generating  means. 

15  An  input  information  signal  (input  data  as  shown 
in  FIG.4D)  supplied  to  the  input  terminal  9  of  the  am- 
plifying  device  1  0  is  then  amplified  and  inverted  in  the 
amplifying  device  10.  The  output  signal  of  the  ampli- 
fying  device  10  is  then  supplied  to  the  modifying  de- 

20  vice  11.  The  modifying  device  11  then  performs  the 
following  operation  on  onto  the  output  signal  of  the 
device  10.  The  upper  part  of  the  electrical  driving  wa- 
veform  (driving  voltage,  acting  as  a  driving  signal)  is 
set  to  a  constant  non-zero  voltage  VH,  as  shown  in 

25  FIGS.5Athrough  5C,  which  constant  voltage  VH  is  ob- 
tained  as  a  result  of  shifting  the  constant  voltage  VH 
from  zero  (0)  in  a  positive  direction  (left  direction  in 
FIGS.5Aand  5B).  The  range  between  zero  (0)  voltage 
and  the  constant  voltage  VH  is  larger  than  the  range 

30  obtained  as  a  result  of  adding  a  predetermined  mar- 
gin  range  delta-VM  to  the  range  delta-VH  of  the  ex- 
pected  undesirable  fluctuation  appearing  in  the  H 
(high)  level  range  (upper  part)  of  the  driving  voltage 
as  shown  in  FIGS.5A  and  5B.  The  predetermined 

35  margin  range  delta-VM  is  determined  as  the  result  of 
consideration  of  each  relevant  component  used,  the 
range  of  ambient  temperature  at  which  the  compo- 
nents  are  used,  and  various  factors  due  to  aging  of 
the  components. 

40  As  is  apparent  from  the  portion  (C6)  of  a  curve 
(C5)  of  the  driving  voltage  versus  light  transmittance 
of  the  modulation  device  2  shown  in  FIG.5A,  the  light 
transmittance  of  the  modulation  device  2  is  kept  at  a 
constant  value  (in  this  embodiment,  this  is  100  %) 

45  where  a  driving  voltage  is  positive,  that  is,  the  char- 
acteristic  curve  (C5)  has  a  saturation  characteristic. 
Thus,  in  this  range  where  the  driving  voltage  is  posi- 
tive,  the  optical  output  is  kept  at  a  constant  value  in 
spite  of  any  undesirable  fluctuation  being  present  in 

so  the  driving  voltage,  under  conditions  where  the  light 
output  applied  to  the  modification  device  2,  which  out- 
put  is  emitted  from  the  LD  device  1,  is  kept  at  a  con- 
stant  value. 

Therefore,  the  range  delta-PH  of  the  level  fluctu- 
55  ation  in  the  optical  output  is  zero  (0)  as  shown  by 

FIG.5C  even  if  a  range  delta-VH  of  voltage  fluctuation 
is  present  in  the  driving  voltage  as  shown  in  FIG.5B. 

That  is,  for  example,  the  voltage  fluctuation  in  a 

3 
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range  delta-VH  shown  in  FIG.3B  being  included  in  the 
electrical  driving  waveform  does  not  result  in  the  deg- 
radation  shown  in  FIG.3C  of  the  optical  output  wave- 
form.  The  voltage  fluctuation  in  the  range  delta-  VH  re- 
sults  from  a  corresponding  level  fluctuation  being 
present  in  the  input  information  signal  (input  data) 
supplied  to  the  amplifying  device  10.  Thus,  there  re- 
sults  in  no  degradation  of  the  light  receiver  code-error 
rate. 

A  configuration  of  the  EAM  driving  apparatus  of 
the  embodiment  of  electrical  field  absorption  light 
modulation  driving  apparatus  and  method  according 
to  the  present  invention  is  described  below  with  ref- 
erence  to  FIGS.6A  through  6D.  The  configuration  in 
FIG.6A  shows  concrete  forms  of  the  amplifying  de- 
vice  10  and  modifying  device  11  shown  in  FIG.4A. 
Thus  the  description  of  those  parts  in  FIG.6A  which 
correspond  to  the  parts  in  FIG.4A  is  omitted,  and  the 
same  numbers  as  those  used  for  the  parts  in  FIG.4A 
are  given  to  the  corresponding  parts  in  FIG.6A.  The 
terminal  4  of  the  EAM,  that  is,  the  cathodes  of  both 
the  LD  device  1  and  the  modulation  device  2,  is 
grounded  in  this  configuration  as  shown  in  FIG.6A. 

A  transistor  20  (acting  as  an  active  element  and 
being  as  a  first  pn  junction  element)  acts  to  amplify 
and  invert,  a  diode  (being  as  a  second  pn  junction  ele- 
ment)  21  acts  to  modify  a  waveform,  that  is,  to  shift 
the  level  of  a  waveform,  and  a  load  resistor  (acting  as 
a  load  element)  acts  as  load  for  the  transistor  20.  The 
diode  21  acts  as  a  constant  voltage  providing  means. 

A  voltage  VG  corresponding  to  an  input  informa- 
tion  signal  (input  data)  is  supplied  to  the  gate  of  the 
transistor  20,  a  negative  voltage  Vs  is  applied  to  a 
source  of  the  transistor  20,  and  a  voltage  VD  at  the 
drain  of  the  transistor  20  is  applied  to  the  terminal  6 
of  the  EAM,  that  is,  to  the  anode  of  the  modulation  de- 
vice  2.  The  anode  of  the  diode  21  is  connected  to  the 
terminal  6  of  the  EAM  3,  and  a  positive  first  reference 
voltage  VR1  is  applied  to  the  cathode  (24)  of  the  diode 
21  .  One  terminal  of  the  resistor  22  is  connected  to  the 
terminal  6  of  the  EAM  3,  and  a  positive  second  refer- 
ence  voltage  VR2  is  applied  to  the  other  terminal  of 
the  resistor  22. 

The  operation  of  the  transistor  20,  the  diode  21 
and  resistor  22  are  described  below. 

The  transistor  turns  "ON"  when  the  level  of  the  in- 
put  information  signal  (input  data)  goes  high  (H). 
Thus,  the  output  voltage  VD  of  the  transistor  20  goes 
low.  The  present  voltage  VD  is  previously  set  to  a  vol- 
tage  VL  which  is  the  negative  bias  voltage  of  the  EAM 
3,  that  is,  which  voltage  causes  the  light  transmit- 
tance  of  the  modulation  device  2  to  be  zero  (0)  %  as 
shown  in  FIG.5A.  Thus,  the  optical  output  of  the  mod- 
ulation  device  of  the  EAM  3  is  "OFF",  that  is,  L  (low) 
level  shown  FIG.6C  when  the  level  of  the  input  infor- 
mation  signal  (input  data)  is  H  (high)  level  shown  in 
FIG.6D. 

The  transistor  20  turns  "OFF"  when  the  level  of 

the  input  information  signal  (input  data)  is  L  (low). 
Then,  the  voltage  at  the  anode  (6)  of  the  modulation 
device  2  becomes  a  constant  value  which  is  deter- 
mined  by  the  first  and  second  reference  voltages  VR1 

5  and  Vr2,  characteristics  of  the  diode  21,  and  the  re- 
sistance  value  of  the  resistor  22.  The  present  con- 
stant  value  is  previously  set  to  the  above  mentioned 
positive  constant  voltage  VH  shown  in  FIG.5A. 

The  H  (high)  level  range  of  the  driving  voltage 
10  corresponds  to  a  range  of  the  light  transmittance  of 

the  modulation  device  2,  in  which  range  the  light 
transmittance  is  in  a  saturated  condition.  Thus,  an 
optical  output  waveform  should  not  contain  noise, 
that  is,  the  level  fluctuation  delta-PH  appearing  in  the 

15  H  (high)  level  range  should  be  zero  (0)  as  show  in 
FIG.5C. 

An  advantage  of  the  present  invention  is  descri- 
bed  below.  As  a  result  of  the  above  mentioned  oper- 
ation  for  the  embodiment  according  to  the  present  in- 

20  vention,  the  level  fluctuation,  corresponding  to  the 
undesirable  level  fluctuation  occurring  in  a  driving 
voltage  applied  to  the  modulation  device,  appearing 
in  the  H  level  range  of  an  optical  output  is  suppressed 
even  if  the  undesirable  level  fluctuation  occurs  in  the 

25  H  level  range  of  the  driving  voltage.  Thus,  occurrence 
of  noise  in  the  H  level  range  of  the  optical  output, 
which  occurrence  results  from  slight  degradation 
such  as  ringing  in  the  electrical  driving  waveform  is 
prevented.  This  results  in  prevention  of  degradation 

30  of  the  light  receiver  code-error  rate  and  of  the  optical 
waveform.  Therefore,  it  is  possible  to  utilize  the  ad- 
vantage  of  an  optical  fiber  transmission  line  suffi- 
ciently,  which  advantage  is  obtained  as  a  result  of 
low-loss  and  wide-frequency-range  characteristics. 

35  Further,  the  present  invention  is  not  limited  to  the 
above  mentioned  embodiments,  and  variations  and 
modifications  may  be  made  without  departing  from 
the  scope  of  the  present  invention. 

40 
Claims 

1.  An  electric  field  absorption  light  modulation  driv- 
ing  apparatus,  characterized  in  that  said  electric 

45  field  absorption  light  modulation  driving  appara- 
tus  comprises: 

an  electric  field  absorption  light  modula- 
tion  unit  (3)  comprising  a  light  emission  device  (1) 
for  emitting  light  and  a  modulation  device  (2)  for 

so  varying  a  light  transmittance  thereof  of  light  ap- 
plied  by  said  light  emission  device  so  as  to  pro- 
vide  said  light  as  a  result  of  modifying  thereof; 
and 

driving  signal  generating  means  (10  and 
55  11)  coupled  with  said  electric  field  absorption 

light  modulation  unit  (3)  for  generating  a  driving 
signal  to  be  applied  to  said  modulation  device  (2) 
from  an  input  information  signal  by  making  said 

4 



7 EP  0  540  331  A2 8 

modulation  device  (2)  vary  said  light  transmit- 
tance  thereof,  said  driving  signal  generating 
means  (10  and  11)  providing  said  driving  signal 
so  that  said  driving  signal  in  a  fluctuation  range 
in  which  an  undesirable  level  fluctuation  may  be  5 
present,  corresponds  to  a  constant  working 
range  of  said  modulation  device  (2),  said  light 
transmittance  thereof  staying  at  a  constant  value 
in  said  constant  working  range. 

10 
2.  The  electric  field  absorption  I  ig  ht  modulation  driv- 

ing  apparatus  according  to  claim  1  ,  characterized 
in  that  said  driving  means  comprises  level  setting 
means  for  setting  a  level  of  said  driving  signal  so 
that  said  driving  signal  in  said  fluctuation  range,  15 
corresponds  to  said  constant  working  range  of 
said  modulation  device. 

tive  element  having  an  input  terminal  at  which 
said  input  information  signal  is  applied,  an  output 
terminal  connected  to  said  modulation  device  of 
said  electric  field  absorption  light  modulation 
unit,  and  a  bias  terminal  at  which  a  bias  voltage 
being  applied,  said  active  element  connecting 
said  output  terminal  and  said  bias  terminal  there- 
of  to  each  other  when  a  predetermined  first  level 
of  said  input  information  signal  is  applied  to  said 
input  terminal  thereof  so  as  to  provide  said  driv- 
ing  signal  to  said  modulation  device,  said  output 
voltage  being  the  same  as  said  bias  voltage,  and 
said  active  element  disconnecting  said  output 
terminal  from  said  bias  terminal  thereof  when  a 
predetermined  second  level  of  said  input  infor- 
mation  signal  is  applied  to  said  input  terminal 
thereof. 

3.  The  electric  field  absorption  I  ig  ht  modulation  driv- 
ing  apparatus  according  to  claim  2,  characterized 
in  that  said  level  setting  means  provides  a  prede- 
termined  margin  range  to  be  added  to  said  fluc- 
tuation  range,  the  range  obtained  as  a  result  of 
said  predetermined  margin  range  being  added  to 
said  fluctuation  range  corresponding  to  said  con- 
stant  working  range  of  said  modulation  device. 

4.  The  electric  field  absorption  I  ig  ht  modulation  driv- 
ing  apparatus  according  to  claim  1  ,  characterized 
in  that  said  modulation  device  has  a  maximum 
light  transmittance  in  said  constant  working 
range. 

5.  The  electric  field  absorption  I  ig  ht  modulation  driv- 
ing  apparatus  according  to  claim  1  ,  characterized 
in  that  said  fluctuation  range  of  said  driving  signal 
comprises  a  positive  range  and  a  negative  range, 
said  positive  range  including  said  fluctuation 
range,  said  negative  range  corresponding  to  a 
variation  working  range  of  said  modulation  de- 
vice,  said  light  transmittance  of  said  modulation 
device  varies  in  response  to  variation  of  said  driv- 
ing  signal. 

6.  The  electric  field  absorption  I  ig  ht  modulation  driv- 
ing  apparatus  according  to  claim  2,  characterized 
in  that  said  driving  signal  generating  means  fur- 
ther  comprises  amplifying  means,  coupled  with 
said  level  setting  means,  for  amplifying  and  said 
input  information  signal,  said  amplifying  means 
then  inverting  level  variation  of  said  input  infor- 
mation  signal,  and  said  amplifying  means  then 
providing  amplified  and  inverted  said  input  infor- 
mation  signal  to  said  level  setting  device. 

7.  The  electric  field  absorption  I  ig  ht  modulation  driv- 
ing  apparatus  according  to  claim  6,  characterized 
in  that  said  amplifying  means  comprises  an  ac- 

8.  The  electric  field  absorption  light  modulation  driv- 
20  ing  apparatus  according  to  claim  7,  characterized 

in  that  said  active  element  comprises  a  first  pn 
junction  element  having  a  gate  acting  as  said  in- 
put  terminal,  a  source  acting  as  said  output  ter- 
minal,  and  a  drain  acting  as  said  bias  terminal. 

25 
9.  The  electric  field  absorption  light  modulation  driv- 

ing  apparatus  according  to  claim  7,  characterized 
in  that  said  amplifying  means  further  comprises 
a  load  element  connected  to  said  output  terminal 

30  of  said  active  element  for  generating  a  predeter- 
mined  voltage  therein  when  electric  currentflows 
through  said  load  element  while  said  out  terminal 
and  bias  terminal  of  said  active  element  is  con- 
nected  and  said  electric  current  flows  through 

35  said  active  element. 

1  0.  The  electric  field  absorption  light  modulation  driv- 
ing  apparatus  according  to  claim  2,  characterized 
in  that  said  level  setting  means  comprises  con- 

40  stant  voltage  providing  means  for  providing  a 
constant  voltage  to  said  modulation  device  of 
said  electric  field  absorption  light  modulation  unit 
so  as  to  make  said  driving  signal  in  said  fluctu- 
ation  range  correspond  to  said  constant  working 

45  range  of  said  modulation  device  when  said  output 
terminal  of  said  active  element  is  disconnected 
from  said  bias  terminal. 

11.  The  electric  field  absorption  light  modulation  driv- 
50  ing  apparatus  according  to  claim  10,  character- 

ized  in  that  said  constant  voltage  providing 
means  comprises  a  one-direction-current-flow- 
ing  device  having  an  anode  and  a  cathode  for  al- 
lowing  current  to  flow  in  a  direction  from  said 

55  anode  to  said  cathode  when  a  voltage  higher 
than  another  voltage  applied  to  said  cathode  is 
applied  to  said  anode,  said  constant  voltage  be- 
ing  applied  to  said  cathode  of  said  one-direction- 
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current-flowing  device  and  said  anode  of  said 
one-direction-current-flowing  device  being  con- 
nected  to  said  modulation  device  of  said  electric 
field  absorption  light  modulation  unit. 

12.  The  electric  field  absorption  I  ig  ht  modulation  driv- 
ing  apparatus  according  to  claim  11,  character- 
ized  in  that  said  one-direction-current-flowing 
device  comprises  a  second  pn  junction  element 
having  an  anode  acting  as  said  anode  of  said 
one-direction-current-flowing  device  and  a  cath- 
ode  acting  as  said  cathode  of  said  one-direction- 
current-flowing  device. 

13.  The  electric  field  absorption  I  ig  ht  modulation  driv- 
ing  apparatus  according  to  claim  1  ,  characterized 
in  that: 

said  light  emission  device  and  said  modu- 
lation  device  of  said  electric  field  absorption  light 
modulation  means  respectively  have  anodes  and 
cathodes,  and  said  cathode  of  said  light  emission 
device  is  connected  to  the  cathode  of  said  mod- 
ulation  device  of  said  electric  field  absorption 
light  modulation  means;  and 

said  driving  signal  generating  means  com- 
prises  a  first  pn  junction  element  having  a  gate, 
a  source,  and  a  drain,  and  a  second  pn  junction 
element  having  an  anode  and  a  cathode,  said  in- 
put  information  signal  being  supplied  to  said  gate 
of  said  first  pn  junction  element,  a  bias  voltage 
being  applied  to  said  source  of  said  first  pn  junc- 
tion  element,  the  anode  of  said  modulation  de- 
vice  of  said  electric  field  absorption  light  modula- 
tion  device  being  connected  to  said  drain  of  said 
first  pn  junction  element,  said  anode  of  said  mod- 
ulation  device  of  said  electric  field  absorption 
light  modulation  means  being  connected  to  the 
anode  of  said  second  pn  junction  element,  and  a 
first  reference  voltage  being  suppled  to  the  cath- 
ode  of  said  second  pn  junction  element. 

14.  The  electric  field  absorption  I  ig  ht  modulation  driv- 
ing  apparatus  according  to  Claim  13,  character- 
ized  in  that  said  driving  signal  generating  means 
further  comprises  a  load  element  for  said  first  pn 
junction  element,  said  anode  of  said  second  pn 
junction  element  being  connected  with  one  termi- 
nal  of  said  load  element,  and  a  second  reference 
voltage  being  applied  to  another  terminal  of  said 
load  element. 

15.  An  electric  field  absorption  light  modulation  driv- 
ing  method,  characterized  in  that  said  electric 
field  absorption  light  modulation  driving  method 
comprises  steps  of: 

(a-1)  making  a  light  emission  device  emit  light 
and  (a-2)making  a  modulation  device  vary  a 
light  transmittance  thereof  of  light  applied  by 

said  light  emission  device  so  as  to  provide 
said  light  as  a  result  of  modifying  thereof;  and 
(b)  generating  a  driving  signal  to  be  applied  to 
said  modulation  device  from  an  input  informa- 

5  tion  signal  by  making  said  modulation  device 
vary  said  light  transmittance  thereof,  step  (b) 
providing  said  driving  signal  so  that  said  driv- 
ing  signal  in  a  fluctuation  range  in  which  an 
undesirable  level  fluctuation  may  be  present, 

10  corresponds  to  a  constant  working  range  of 
said  modulation  device,  said  light  transmit- 
tance  thereof  staying  at  a  constant  value  in 
said  constant  working  range. 

15  16.  The  electric  field  absorption  light  modulation  driv- 
ing  method  according  to  claim  15,  characterized 
in  that  said  step  (b)  comprises  a  step  of  (b-1)  set- 
ting  a  level  of  said  driving  signal  so  that  said  driv- 
ing  signal  in  said  fluctuation  range,  corresponds 

20  to  said  constant  working  range  of  said  modulation 
device. 

1  7.  The  electric  field  absorption  light  modulation  driv- 
ing  method  according  to  claim  16,  characterized 

25  in  that  said  step  (b-1)  provides  a  predetermined 
margin  range  to  be  added  to  said  fluctuation 
range,  the  range  obtained  as  a  result  of  said  pre- 
determined  margin  range  being  added  to  said 
fluctuation  range  corresponding  to  said  constant 

30  working  range  of  said  modulation  device. 

1  8.  The  electric  field  absorption  light  modulation  driv- 
ing  method  according  to  claim  15,  characterized 
in  that  said  modulation  device  has  a  maximum 

35  light  transmittance  in  said  constant  working 
range. 

19.  The  electric  field  absorption  light  modulation  driv- 
ing  method  according  to  claim  15,  characterized 

40  in  that  said  fluctuation  range  of  said  driving  signal 
comprises  a  positive  range  and  a  negative  range, 
said  positive  range  including  said  fluctuation 
range,  said  negative  range  corresponding  to  a 
variation  working  range  of  said  modulation  de- 

45  vice,  said  light  transmittance  of  said  modulation 
device  varies  in  response  to  variation  of  said  driv- 
ing  signal. 

20.  The  electric  field  absorption  light  modulation  driv- 
50  ing  method  according  to  claim  16,  characterized 

in  that  said  step  (b)  further  comprises  steps  of  (b- 
2)  amplifying  and  said  input  information  signal, 
then  (b-3)  inverting  level  variation  of  said  input  in- 
formation  signal,  and  then  (b-4)  providing  ampli- 

55  f  ied  and  inverted  said  input  information  signal  to 
said  step  (b-1). 
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